Introduction
The amount of available water resources is steadily decreasing for various reasons all over the world. Due to the increasing impact of human activities on the freshwater ecosystem in recent years, the need for the assessment of the ecological quality status has become increasingly important. However, physical and chemical assessment is not enough to explain the habitat quality of streams because physical and chemical parameters give the most accurate information about the status of the stream's pollution, not long-term pollution, and they are highly variable, so they may easily obscure the exact environmental conditions (Barlas, 1995; Bedoya et al., 2009 ). Physical and chemical parameters have been predominantly used to assess the surface water quality, but analyzing some of these parameters is costly, i.e. it requires highly expensive laboratory equipment (USEPA, 2013) . However, using biological methods is not only highly reliable; they are also a low-cost way to assess these parameters (Ellenberg et al., 1991) . The usage of biological approaches together with physical and chemical evaluations provides better results for determining the ecological quality of aquatic ecosystems (USEPA, 2011) .
Biomonitoring of freshwater ecosystems using macrozoobenthic invertebrates is a common practice in developed countries, but the use of biomonitoring metrics as part of regular monitoring programs in developing countries is limited (Balderas et al., 2015) . However, biomonitoring by using a biotic index has been applied for nearly the last 30 years in Turkey.
Many indices have been developed based on macrozoobenthic invertebrates to evaluate the water quality of streams (Armitage et al., 1983; De Pauw and Vanhooren, 1983; Hilsenhoff, 1988; Ghetti, 1997; Capítulo et al., 2001) . Macroinvertebrate-based metrics have better explained the changing of the pollution in stream integrity (Johnson et al., 2006) . Macrozoobenthic invertebrates are the most commonly used group for biomonitoring of freshwater ecosystems (Bonada et al., 2006; Carter et al., 2006) because they are sensitive to multiple ecological alterations and reflect such factors as anthropogenic impacts and organic pollution (Mykrä et al., 2012; Johnson and Ringler, 2014) . These organisms are described as one of the biological quality elements in the implementation of the EU Water Framework Directive (WFD). The WFD requires all member states to protect, enhance, and restore and prevent the deterioration of aquatic ecosystems. All water bodies needed to achieve good ecological status or potential under the related regulations by the year 2015 (WFD, 2000) .
Kargı Stream, selected as a study case, is a critical water source for Alanya and it is used for agricultural irrigation. Another important aspect is that the Kargı Stream is one of the region's tourism centers. However, the pollution status and the macrozoobenthic invertebrate fauna of this stream have not been identified yet. Therefore, in this study, it was aimed to determine the macrozoobenthic invertebrate fauna and together with physical and chemical parameters through the use of these organisms to make a biological survey, to investigate the applicability of different versions of both the BMWP index and the ASPT index, and the Belgian Biotic Index (by using ASTERICS), for Kargı Stream in Turkey.
Materials and methods
This study was carried out on Kargı Stream, located in the Alanya district of Antalya, Turkey, between July 2014 and April 2015. The length of this stream is approximately 45 km. Seven stations were chosen on the stream and samples were taken seasonally (four seasons). Totally, 28 samples were obtained per site/single sampling from seven stations in four seasons. The first station was located in the headwaters of Kargı Stream while the last station (seventh station) was situated in the estuarine zone (Figure 1 ).
Macroinvertebrate communities were collected from each station by using a standard hand net (50 × 30 size with 500 µm mesh). The samples were taken from the various substrate types present (e.g., silt, gravel, sand) at these stations. In some areas with the presence of large stones, the collected macroinvertebrates were first picked out and washed into a kick net in order to remove pupae and other attached individuals. The collected samples were kept in 70% alcohol and brought to the laboratory and they were sorted and identified to the lowest possible taxonomic level (genus or species) under a stereomicroscope.
Water temperature (°C), pH, dissolved oxygen (DO), and electrical conductivity (EC) were measured in situ while benthic macroinvertebrates were being sampled by using portable YSI Multi-Plus professional equipment. Cl (APHA, 1998) . The faunal similarity among stations was determined by using Sørensen's similarity index (Krebs, 1989) . The unweighted pair group method with arithmetic mean (UPGMA) algorithm was used to show possible clustering relationships among the 6 sampling sites based on macroinvertebrates. The Shannon-Weaver (1963) and Simpson (1949) indices were applied to detect the species diversity of the stations. UPGMA, similarity index, and biological diversity indices were used by using MVSP version 3.1 (Kovach, 1998) . Macroinvertebrate data were analyzed to determine biological water quality by using the ASTERICS 3.1 (AQEM Consortium, 2002) software program. Various versions of BMWP, ASPT, and the Belgian Biotic Index (BBI) were used to determine water quality. The relative percentage of occurrence was calculated for each species by using the simple formula Ni/Nt × 100 (Ni = individuals of species i, Nt = total number of collected species). Physical and chemical water quality classes were determined according to TWPCR (2008) .
Results

Physical and chemical parameters
The minimum, average, and maximum values of the measured physical and chemical parameters and the average water quality classes of the stations during the study period are given in Table 1 .
Biological results
As a consequence of the examination of the collected organisms from seven stations, a total of 126 taxa and 4610 individuals were detected, 4 of which belong to Gastropoda, 5 of which belong to Oligochaeta, 1 of which belongs to Malacostraca, 84 of which belong to Insecta, and 32 of which belong to Arachnida. Insecta was found to be the most dominant group among the macrozoobenthic invertebrates. The maximum and minimum numbers of individual were collected at station 2 and station 7 in the estuarine zone, respectively. Distributions and relative occurrence (%), along with a list of the recorded macrozoobenthic invertebrates, are given in Table 2 . The lowest and highest numbers of individuals were determined in autumn and summer, respectively ( Figure  2 ).
Percent similarities of each sampling station based on macrozoobenthic invertebrates were detected using UPGMA analysis. According to this analysis, similarity values were found to be close to each other in the first six stations. The highest similarity values (61%) were observed between the fourth and fifth stations and the fourth and sixth stations. In contrast, the seventh station was found to be the most different one from all the other stations for macrozoobenthic invertebrates ( Figure 3 ). 1.00-3.00 1.00-1.00 1.00-2.00 1.00-4.00 1.00-2.00 1.00-3.00 1.00-2.00
Average water quality classes, TWPCR The Shannon-Weaver and Simpson diversity indices were calculated for each station to determine species diversity. Both indices showed that the lowest and highest diversity values were seen at the seventh and fifth stations, respectively (Table 3) .
Various biotic indices were applied for determining biological water quality. Score values of biotic indices and water quality classes are shown in Table 3 . Both versions of the BMWP index and versions of the ASPT index indicated that the highest and lowest score values belonged to the fourth and seventh stations, respectively. According to the BBI, water quality classes ranged from unpolluted (Class I) to moderately polluted (Class III) (Table 3) .
Discussion
In this study, the macrozoobenthic invertebrate fauna of Kargı Stream was revealed and biotic indices based on these organisms were applied. A total of 126 taxa were determined during the survey, and Insecta was found to be the most dominant group among macrozoobenthic invertebrates. Similar results were found by other researchers in various streams (Duran, 2006; Kalyoncu and Zeybek, 2011; Zeybek et al., 2014; Yorulmaz et al., 2015) . The lowest number of individuals was determined in autumn while the highest was in summer. It is thought that the specified small number of individuals in fall probably resulted from heavy rains during this period in the study area. This result showed parallelism with that found by Stamenković et al. (2010) .
Species diversity values ranged from 3.21 to 4.924. The lowest species diversity value was found at the seventh station in estuarine zone. According to Wilhm and Dorris (1966) and Mason (2002) , if the Shannon-Weaver index value ranges from >3 it indicates clean water, 1-3 indicates moderate pollution, and <1 indicates heavy pollution. Accordingly, the studied stream has high water quality in terms of species diversity indices. Higher values of species diversity in this stream may be ascribed to less human interference and better water quality because species diversity indices appear to be especially sensitive to habitat change (Rabeni, 2000) . According to Boyle and Fraleigh (2003) , regions with high species diversity are in better condition and show less degradation, while the opposite condition of low biological diversity often indicates an area with more degradation. Although some authors have doubts about species diversity index sensibility to low and intermediate levels of pollution, it is thought that species diversity values are compatible with pollution parameters in this study. The lowest species diversity values were found at the last station, which had the highest EC and NO 3 -N values and the lowest DO values. Because the estuarine zone not only has high particle deposit but is also a nonshadowed region, cosmopolite species live there (such as Limnodrilus hoffmeisteri, Tubifex tubifex, and Tanypus villipennis) and low species diversity is seen in the area.
A similarity matrix based on Sørensen's coefficient was classified by hierarchical clustering using the UPGMA linking method. The dendrogram constructed by this method gives information about similarities in distribution both for the related species and the number of individuals of macrozoobenthic invertebrates in the study area. The seventh station was found to be the most different from the other stations in terms of organisms. The similarity values for the first six stations were found to be very close to each other. This is probably related to the ecological properties of the stations. The bottom structure and physical and chemical properties of these stations are quite similar while the last station is quite different. The last station is under the sea effect and has a sandy-muddy sediment type. If a stream has this kind of bottom structure, then there is lower diversity and more cosmopolite species than in other parts of the stream (Zeybek et al., 2012) . It is expected that the closer the ecological characteristics of the stations are, the higher their similarity values are. The water quality of each station was determined based on physical and chemical parameters (TWCPR, 2008) and various biotic indices. The evaluation based on TWCPR indicated that the first six stations were unpolluted while the seventh station was slightly polluted. Six versions of BMWP and three versions of ASPT were applied to determine the water quality of this stream. There have been many different successful adaptations of the BMWP and ASPT indices to countries other than the UK (AlbaTercedor and Sanchez-Ortega, 1988; Jacobsen, 1998; Ferreira et al., 2004; Czerniawska-Kusza, 2005; Roche et al., 2010; Kazancı et al., 2013; Lewin et al., 2013) . It was found that the most appropriate indices for the physical and chemical indices are BMWP (original version) and ASPT (original and Czech versions) among all indices used in the current study.
UPGMA
The BBI showed deviation at only two stations. It was compatible with the physical and chemical results at the other stations. However, the other versions of the BMWP and ASPT indices were not as responsive as expected.
The used indices represent pollution load changes in the study area but have shown some deviations in terms of the quality class to which they belong. This is expected because physical and chemical parameters provide information mainly on instantaneous pollution level. To be able to obtain more reliable knowledge, physical and chemical results should be supported by biological data for water quality assessment (Barlas, 1995) .
These deviations derive from the structural differences among the indices. For instance, the situation is different from other indices while four quality grades exist in the method of TWCPR. As the biotic indices are arranged according to the determined indicator species and the ecologic and geomorphologic conditions of the countries in which they were developed, it is not expected that these indices show literal compliance with each other. As a matter of fact, the classification categories of the biotic indices and the score values determined are different from one another. For example, according to the Polish version of the BMWP index, five quality grades are used in the evaluation of water quality of streams, and while areas with a BMWP score value of over 100 are considered as high-quality water, areas with a score value of under 11 are considered as very polluted (Czerniawska-Kusza, 2005) . According to the Spanish version of the BMWP index, streams are grouped into four quality grades according to their pollution levels and areas with a score value of under 36 are considered as polluted while areas with a value of over 100 are considered as unpolluted (Prat et al., 2000) . Several studies have reported a deviation between biologically and physically/chemically determined water quality grades (Gómez and Licursi, 2001; Kalyoncu et al., 2009; Duran and Akyildiz, 2011; Zeybek et al., 2014) . In addition, the ASPT and BMWP indices identify the taxa at the family level while the BBI identifies them at the genus and family level, but none of them use the species level (De Pauw and Vanhooren, 1983; Metcalfe, 1989) . This reduces the sensitivity of the indices used.
In conclusion, Kargı Stream is not threatened by intensive pollution effects and it generally has high water quality in spite of some trout farms and settlements located in its vicinity. Water quality values were determined to be lower at the last station located in the estuarine zone than at other stations because of marine effects and recreational activities in the area.
There are no other studies based on the determination of the macrozoobenthic invertebrate fauna of Kargı Stream. Therefore, all taxa identified for the region have been recorded for the first time. On the other hand, to provide more reliable and useful results about the water quality of streams in Turkey, all indices used in the current study should be organized according to the geomorphologic and ecological characteristics of Turkey.
